
 

 
 

David R. Moeller 
Senior Attorney 
218-723-3963 
dmoeller@allete.com 

 
      March 20, 2015 
 

VIA EMAIL: NDPSC@ND.GOV 
 
 
Mr. Darrell Nitschke 
Executive Secretary 
North Dakota Public Service Commission 
600 E. Boulevard Ave., Dept. 408 
Bismarck, ND 58505-0480 
 
 
RE: Bison 4 Wind Project  
 Oliver/Morton Counties  
 Siting Application  
 Case No. PU-13-127  
 
 
Dear Mr. Nitschke: 
 
 Enclosed please find Minnesota Power’s response to the sound issued raised by Mr. 
John Aasmundstad regarding one of the Bison 4 turbines.  Please note that Minnesota Power 
is providing Mr. Aasmundstad a copy of the sound study completed by Barr Engineering 
which identifies that the turbine is in compliance with North Dakota Administrative Code 69-
06-08-01(4). 
 
 Please do not hesitate to contact me with any questions or concerns that you have 
with regard to this matter.  Minnesota Power will continue to update the PSC on any 
discussions with Mr. Aasmundstad. 
 
 
      Yours truly, 
 

 
       

David R. Moeller 
 
DRM:sr 
Attach 
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Memorandum 

To: Dan McCourtney 

From: Andrew Skoglund 

Subject: Bison Turbine Noise Compliance Monitoring Results Summary 

Date: March 19, 2015 

Project: 34301016 

c: John Wachtler 

Minnesota Power retained Barr Engineering to monitor and analyze noise levels at a wind turbine (Turbine 

463) associated with its Bison 4 Wind Project.  This memorandum summarizes the results of that 

monitoring which occurred from March 12, 2015 through March 14, 2015.   Preliminary monitoring was 

also completed on February 28, 2015, March 6, 2015 and March 8, 2015.  The monitoring was performed 

at a site located about 1300 feet southeast of Turbine 463 and approximately 730 feet to the southwest of 

a nearby residence.  Figure 1 shows the location of the monitoring site, turbine and nearest residence.    

The monitoring results, which are summarized in Table 1, indicate that monitored sound levels due to the 

operation of the wind turbine did not exceed the North Dakota Public Service Commission (PSC) 

regulatory limit of 50 dBA.
1
 

Table 1 Monitoring Result Summary 

Date 2/28/2015 2/28/2015 3/6/2015 3/8/2015 

3/11-

3/12/2015 

3/12-

3/13/2015 

3/13-

3/14/2015 

Monitoring Period Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Period 7 

Start Time 10:34 am 11:48 am 3:25 pm 10:55 am 2:54 pm 4:09 pm 2:32 pm 

End Time 11:33 am 2:20 pm 3:41 pm 11:08 am 4:08 pm 2:31 pm 2:55 pm 

Leq (dBA) 46.0 46.4 41.5 41.5 46.5 46.8 49.9 

Leq (dBA) non-

representative 

conditions removed 

- - - - 45.6 46.7 42.5 

Dominant Wind 

Direction 
NW NW NW NW NW NW NW 

        

                                                      

1
 North Dakota Administrative Code Chapter 69-06-08-01(4):  “A wind energy conversion facility site must not include a geographic area 

where, due to operation of the facility, the sound levels within one hundred feet of an inhabited residence or a community building will 

exceed fifty dBA.  The sound level avoidance area criteria may be waived in writing by the owner of the occupied residence or the community 

building.” 
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Monitoring Protocol and Qualifications 

Monitoring was performed with standard outdoor noise monitoring equipment, maintained and 

calibrated per standard industry practice.  Field calibration of the monitor was checked at 114.0 dB prior 

to run start, and was 114.4 dB upon completion of the monitoring (using standard calibrator, 1000Hz @ 

114.0 dB).   Attachment A provides monitoring survey sheets.  Attachment B provides the equipment 

calibration documentation.    

Field staff were trained and assisted in the operation of the monitoring equipment by Andrew Skoglund 

of Barr Engineering, who also completed the data analysis.  Mr. Skoglund has a B.S. in Engineering Science 

with focus area of Acoustics, and is a registered professional engineer in Minnesota.   He has over ten 

years of experience assessing noise impacts and compliance for various facility types, including modeling 

power generation facilities ranging in size from 2 to 600 MW. 

Monitoring Details 

As shown in Figure 1, the nearest turbine from the residence is located upwind of the monitoring location 

when winds are out of the northwest.   During all periods winds were primarily from the northwest 

however, the wind direction did shift to the south and increase in speed on March 14, 2015.  During 

monitoring, temperatures remained within the manufacturers operating specification for all monitoring 

periods.   

Initial monitoring was performed on February 28, 2015, March 6, 2015, and March 8, 2015. A summary of 

these preliminary monitoring periods is included in Table 1.  The monitored sound levels (Leq) for these 

periods generally ranged from 41-46 dBA.  These preliminary results indicate compliance with PSC 

requirements.   

The preliminary monitoring was followed up with three days of continuous monitoring from March 11 

through March 14, 2015.  The Leq from all noise sources for the three days ranged from 46.5 to 49.9 dBA.  

A time series showing the detailed results is found in Figure 2.    Figure 2 compares Turbine 463 rotation 

per minute (rpm, in red) with the 1-minute sound level data (Leq, in blue).  These data show a significant 

correlation between turbine rpm and noise level.   For example, when the turbine rpm reaches its 

maximum rotation speed (15 rpm), noise levels plateau at approximately 47 dBA.  Brief spikes above 50 

dBA only occur in the daytime hours, and are likely associated with non-continuous noise events (e.g. 

vehicles, vegetation, birds, brief wind gusts), and are not reflective of a more constant source such as a 

turbine. Portions of the dataset on March 12 and 14, 2015 with high sound levels were due to wind gusts 

that caused windscreen-derived sound. As a result, this data was removed from the plotted dataset in 
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Figure 2 as non-representative of actual noise conditions.   Exclusion of the non-representative data 

results in Leq values ranging from 42.5 to 46.7 dBA for the three day period. 

In summary, Barr Engineering monitored consistent sound levels during operation of turbine 463 at four 

separate testing intervals and a three day-long continuous testing interval.  The sound results of all 

monitoring activities are below the PSC 50 dBA standard, indicating that the turbine is in compliance with 

PSC noise standards.   

Attachments 
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Figure 2.  Noise Level vs Turbine RPM 

LAeq Turbine 463 RPM
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Monitoring Survey Sheets  

  



3/11/2015 - 3/12/2015
Information Panel

Name S005_BJH030020_14032015_170504
Start Time Wednesday, March 11, 2015 14:54:01
Stop Time Thursday, March 12, 2015 16:08:34
Device Model Type SoundPro DL
Comments

General Data Panel

Description Meter Value Description Meter Value
Leq 1 46.5 dB Exchange Rate 1 3 dB
Weighting 1 A Response 1 SLOW
Bandwidth 1 OFF Exchange Rate 2 5 dB
Weighting 2 C Response 2 FAST

Statistics Chart

Calibration History

Date Action Level Serial Number Certification Date
3/11/2015 2:35:52 PM Calibration 114.0

1



2

Logged Data Chart



3/12/2015 - 3/13/2015
Information Panel

Name S006_BJH030020_14032015_170505
Start Time Thursday, March 12, 2015 16:08:55
Stop Time Friday, March 13, 2015 14:31:42
Device Model Type SoundPro DL
Comments

General Data Panel

Description Meter Value Description Meter Value
Leq 1 46.8 dB Exchange Rate 1 3 dB
Weighting 1 A Response 1 SLOW
Bandwidth 1 OFF Exchange Rate 2 5 dB
Weighting 2 C Response 2 FAST

Statistics Chart

Calibration History

Date Action Level Serial Number Certification Date
3/11/2015 2:35:52 PM Calibration 114.0

1
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Logged Data Chart



3/13/2015 - 3/14/2015
Information Panel

Name S007_BJH030020_14032015_170505
Start Time Friday, March 13, 2015 14:31:52
Stop Time Saturday, March 14, 2015 14:55:17
Device Model Type SoundPro DL
Comments

General Data Panel

Description Meter Value Description Meter Value
Leq 1 49.9 dB Exchange Rate 1 3 dB
Weighting 1 A Response 1 SLOW
Bandwidth 1 OFF Exchange Rate 2 5 dB
Weighting 2 C Response 2 FAST

Statistics Chart

Calibration History

Date Action Level Serial Number Certification Date
3/11/2015 2:35:52 PM Calibration 114.0

1
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Logged Data Chart



 

 

Attachment B 

Calibration Documents 
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